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@ An innage processing apparatus for outputting 
image data to a printing unit (8) comprises Input 
means (3) for inputting data from an external unit; 
image data generating meanis for generating pixel 
image data In accordance with the input data; mem- 
ory means (6) for storing the pixel image data; 
resolution converting nrieans (7) for converting reso- 
lution of the pixel image data; and output means (8) 
for outputting the pixel Image data whose resolution 
Is converted by said resolution converting means 
(7). 

In the apparatus the image data generating 
means determines' the resolution of the pixel image 
data when it is stored Into the memory means (6) in 
accordance with a memory capacity of the memory 
means (8). 
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BACKGROUND OF THE INVENTION 

Field of the Invention 

The invention relates to an image processing 
apparatus for processing image data to be printed 
by a printing unit. 

Related Background Art 



Generally, in a printing apparatus represented 
by a laser beann printer or the like, pixel. image 
data according to a resolution of a print mechanism 
unit is produced in an image memory by an image 
processing apparatus and Is printed by . the print 
mechanism unit. 

To hold a pixel image of an image of a pre- 
determined size in the image memory, however, a 
memory area which is specified by the resolution - 
of the printing apparatus is necessary. Therefore, 
for instance, in the case of outputting the image 
data to a printing apparatus of a high resolution, 
there is a drawback such that a larger memory 
area is needed to keep a pixel image of an image 
of the same size as compared with the case of a 
printing apparatus of a low resolution. Such a 
drawback is remarkable, particularly, in the case of 
using a color printing apparatus or the case of 
executing a gradation recording. 

SUMMARY OF THE iNVENTION 

It is an object of the invention to provide an 
image processing apparatus which can solve the 
above drawbacks. 

Another object of the invention is to provide an 
image processing apparatus which receives code 
data such as a page description language or the 
like and can develop in a form according to a 
memory capacity. 

Still another object of the invention is to pro- 
vide an image processing apparatus in which even 
if a printing apparatus of a high resolution or a high 
precision is connected, a high quality image ac- 
cording to the printing apparatus can be repro- 
duced without increasing a memory capacity. 

The above and other objects, features, and 
advantages of the present invention will become 
apparent from the following detailed description 
and the appended claims with reference to the 
accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a schematic block diagram showing a 
construction of a printing apparatus according to 
an embodiment; 

Fig. 2 is a detailed block diagram showing a 



construction of a conversion unit shown in Fig. 
1 ; and 

Fig. 3 is a flowchart showing a processing pro- 
cedure in the embodiment. 

5 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

A preferred embodiment according to the in- 
10 vention will be described in detail hereinbelow with 
reference to the drawings. 

(Description of construction , (Figs, t and 2)> 

76 Fig. 1 is a schematic block diagram showing a 

construction of a printing apparatus according to 
the embodiment. In the diagram, reference numeral 

1 denotes a CPU to control a whole apparatus and 

2 indicates a bus of the CPU 1. The bus 2 is 
20 constructed by an address bus, a data bus, and 

various control buses. Reference numeral 3 de- 
notes an input unit for supplying input data which is 
given from a host computer or the like (not shown) 
to the printing apparatus and 4 indicates a ROM in 

25 which a program of the CPU 1. which will be 
explained hereinlater, data, pattern data of char- 
acters, figures, and the like. etc. have been stored. 
The ROM 4 is not limited to a ROM but a memory 
having a function to store a program, data, and the 

30 like can be also used. A work RAM 5 is used as a 
work area of the CPU 1 , a memory area of the data 
supplied from the input unit 3, and the like. 

An image memory 6 is used to . draw, a pixel 
image when pixel image data is produced. A ca- 

35 pacify of the image memory 6 can be made vari- 
able. That is, the image memory 6 can be ex- 
panded. The work RAM 5 and the image memory 6 
can be constructed physically by the same RAM 
and a capacity of an area which is used as an 

40 image memory 6 in such a RAM can be made 
variable or a combination of both of them may be 
also used. Reference numeral 8 denotes a print 
mechanism unit in a printing apparatus such as 
laser beam printer, ink jet printer, wire dot printer, 

45 or the like. The print mechanism unit 8 actually 
forms an image onto a paper or the like. The print 
mechanism unit 8 may have either a construction 
in which a density of pixels is variable or a con- 
struction in which an image can be printed by 

50 providing a gradation every pixel. Or, the print 
mechanism unit 8 can aiso hiave a construction in 
which an image can be printed by providing a color 
tone every pixel or a construction based on a 
combination of those constructions. 

55 A conversion unit 7 converts the pixel image 

data produced in the image memory 6 into an 
output resolution of the print mechanism unit 8 and 
supplies the resolution to the print mechanism unit 
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8. The conversion unit 7 doesn't execute the con- 
version when the resolution of the pixel innage data 
produced in the image memory 6 coincides with 
the output resolution of the print mechanism unit 8. 

A construction of the above conversion unit 7 
will now be described hereinbelow with reference 
to a block diagram shown in Fig. 2. . , . 

The conversion unit 7 in the embodiment has 
two kinds of pixel image data producing means 
which can produce pixel image data in which a 
pixel density is equal to 400 pixels per inch and 
the number of gradations per pixel is equal to 2 for 
the print mechanism unit 8 in which a pixel density 
is equal, to 800 pixels per inch and the number of 
gradations per pixel is. equal to 2, that is, vyhich can 
produce a binary image and which can produce 
pixel image data at the same resolution as that of 
the print mechanism unit 8. 

In Fig. 2._reference numeral 201 denotes. pixel 
image data. supplied from the image memory 6 and 
202 indicates a smoothing circuit which is realized 
by a method disclosed in JP-B-53-24146 or the 
like. The smoothing circuit 202 executes an outline 
correction or the like to an. image having a pixel 
density of 400 pixels/inch, thereby converting into 
an image having a pixel density of 800 pixels/inch. 
Reference numeral 203 denotes image data which 
has been converted by the smoothing circuit. 202; 
204 a selection circuit for selecting and outputting 
either one of the input pixel image 201 and the 
output 203 from the smoothing circuit 202 in accor- 
dance with a selection control signal 205, which will 
be explained hereinlater. Reference numeral 205 
denotes ,the selection control signal which is con- 
trolled by the CPU 1 and Is used to select either 
one of the two inputs 201 and 203 of the selection 
circuit 204. Reference numeral 206 denotes output 
image data which is supplied from the selection 
circuit 204 to the print mechanism unit 8. 

(Description of processing procedure (Fig. 3)> 

A processing procedure of the apparatus with 
the foregoing construction will now be described 
hereinbelow In accordance with a flowchart shown 
in Fig. 3. 

In the embodiment, the case where there is no 
physical difference between the work RAM 5 and 
the image, memory 6 and those memories 5 and 6 
are arranged in the same RAM will now be ex- 
plained as an example. 

In step S301. a total capacity of the RAM is 
calculated. For instance, if the total capacity of the 
RAM is fixed, it is sufficient to set the total capacity 
of the RAM to a fixed value. If the total capacity of 
the RAM is variable, the total capacity of the RAM 
is calculated on the basis of read/write tests of the 
RAM, a sense port of the total capacity of the 



RAM, a combination thereof, or the like. In the next 
step S302, a capacity which can be used as an 
image memory 6 in the total capacity , of the RAM 
obtained in step S301 is calculated. That is, the 
5 capacity which can be used as an image memory 
6 is equal to a value which is obtained by subtrac- 
ting the. capacity of the ^work RAM 5 which is 
necessary to the work from the total capacity of the 
RAM. 

10 In step ,S303, a resolution of an image to be 

generated is determined from the capacity of the 
image memory 6 obtained in step S302. For In- 
stance, if a memory capacity of one original of the 
A4 size (210 mm .x .297 mm) is necessary as a 

16 capacity of the image memory, 6, a resolution of- 
the output image is determined in accordance with 
the capacity of the image memory 6. That is, if the 
capacity of the image memory 6 is equal to or less 
than 7.4 Mbytes, Jhe. reso I ution^ofJhe output.image 

20 is set to 400 pixels/inch. If the capacity is equal to 
or larger than 7.4 Mbytes, the resolution of the 
output image is set to BOO pixels/inch. In the next 
step S304, a pixel image for the image data sup- 
plied from the input unit 3 is produced in accor- 

25 dance with the resolution determined in step S303 
and is developed in the image memory. 6. 

There is generated the selection control signal 
205 to select the output 203 of the smoothing 
circuit 202 shown in Fig. 2 in the case where the 

30 resolution decided in , step S303 is equal to 400 
pixels/inch or the input pixel image data 201 in the 
case where the resolution is equal to 800 
pixelsAmch. The pixel image, data 206 selected by 
the selection control signal 205 is supplied to the 

35 print mechanism unit 8 and is printed. 

After completion of the printing, in the next 
step S305. a check is then made to see if the 
capacity of the work RAM has been changed or 
not. Thus, for instance, if the registration, deletion, 

40 or the like of a character pattern has been ex- 
ecuted, the processing routine is returned to step 
S302 and the resolution is again determined. How- 
ever, if the capacity is not changed, the processing 
routine is returned to step S304 and the above 

45 printing processes are repeated. 

As described above, the resolution of the pixel 
image data to be produced is decided in -accor- 
dance with the memory capacity which is assigned 
to the pixel image data and the pixel image data 

50 can be produced and printed at the resolution 
decided. 

Other embodiments 

55 The invention is not limited to the foregoing 

embodiment but various modifications are possible 
within the spirit and scope of the appended claims 
of the invention. 
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In the above embodiment, the resolution whicli 
is used has been set to 400 pixels/inch and 800 
pixels/Inch. However, the resolution to be used can 
be also set to other resolutions and is not limited to 
two kinds of values but can be set to a plurality of 
kinds of values. In this case, the apparatus is 
obviously changed in a manner such that the 
smoothing circuits and' the like shown in Fig. 2 as 
many as the number of resolutions which are used 
are provided and the outputs of the smoothing 
circuits are supplied to the selection circuit 204. 

In the above embodiment, the resolution of the 
print mechanism unit '8 has been fixed to 800 
pixels/inch. However, the resolution can be also set 
to another different resolution. As a print mecha- 
nism unit 8. it is also possible to use a print 
mechanism unit in which a paper feeding speed, a 
sub-scanning speed, and the like are variable and 
which can print at a plurality of resolutions. 'In this 
case, the conversion unit 7 performs the storage or 
safekeeping and thinning-out of image data accord- 
ing to the set resolution in the print mechanism; unit 
8 and the drawing resolution to the image memory 
6. 

Even by the above modification, the resolution 
of the pixel image data to be produced is deter- 
mined in accordance with the memory capacity 
which is assigned to the pixel image data and the 
produced pixel Innage data can be printed. 

Although' the case where the image memory 6 
is changed according to the capacity of the work 
RAM 5 has been described 6, the invention can be 
also applied to the case where the image memory 
6 is made variable by expanding the memory. 

A size of image memory 6 can be set by a 
command from an external host computer or by a 
dip switch or a panel switch and a drawing resolu- 
tion of the pixel image data to the image memory 6 
can be also detenmined in accordance with the set 
size. 

As described above, according to the invention, 
the pixel image data can be produced and printed 
at a high resolution in accordance with the capacity 
of the memory area. 

The present invention is not limited to the 
foregoing embodiments but many modifications 
and variations are possible within the spirit and 
scope of the appended claims of the invention. 

Claims 

1. An image processing apparatus for outputting 
image data to a printing unit, comprising: 

input means for inputting data from an 
external unit; 

image data generating means for generat- 
ing pixel image data in accordance with the 
input data; 



memory means for stoting the pixel image 
data; 

resolution converting means for converting 
a resolution of the pixel image data; and 

5 output means for outputting the pixel im- 

age data whose resolution is converted by said 
resolution converting means, 

^wherein the image data' generating means 
determines the resolution of the pixel image 

10 data when it is stored into the memory means 

In accordance with a memory capacity of the 
memory means. 

2. An apparatus according to claim 1, wherein the 
76 memory ' capacity of the memory means is 

changed by expanding. 

3. An apparatus according to claim 1 , wherein the 
resolution converting means determines the 

20 resolution of the pixel image data to be gen- 

erated in a manner such that the resolution of 
the pixel image data which is generated from 
the output means is set to be constant ir- 
respective of the resolution of the pixel image 

25 data when the pixel image data is stored in the 

memory means. 

4- An apparatus according to claim 3, wherein the 
resolution converting means changes the reso- 
30 lution of the pixel image data so as to be equal 

to a recording resolution of the printing unit. 

5. An apparatus according to claim 1 , wherein the 
input means receives code data from an exter- 

36 nal uriit and the image data generating means 

has means for generating a pattern con-e- 
sponding to said input code data. 

6. An apparatus according to claim 1 , wherein the 
40 resolution converting means changes the reso- 
lution of the pixel image data by executing an 
interpolating process of the pixel image data. 

7. An apparatus according to claim 6, wherein the 
45 resolution converting means executes a 

smoothing process when the interpolating pro- 
cess is performed. 

8- A method of generating pixel image data which 
50 is printed by a printing unit, comprising the 

steps of: 

inputting data from an external unit; 

generating pixel image data whose resolu- 
tion is determined by a size of memory which 
55 is constructed so as to store the pixel image 

data; and 

converting, if necessary, the resolution of 
the pixel image data stored in the memory in a 
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manner such that the resolution of the output 
pixel image data is independent on the resolu- 
tion determined in the pixel image data gen- 
erating step. 

5 

9. A method according to claim 8, wherein in said 
resolution converting step, an interpolating pro- 
cess of the pixel image data is executed. 

10. A method according to claim 8, wherein said io 
resolution converting step includes a smooth- 
ing process. 

11. A printing apparatus including means for stor- 
ing an image to be printed, characterised in 76 
that the resolution of the image to be printed is 
controlled in dependence upon the available 
storage space In the storage means. 

12. Image processing apparatus including means 20 
for smoothing image data to reduce the resolu- 
tion thereof, and means for selecting' either the 
output of said smoothing means or unsmooth- 

ed image data in dependence upon a selection 
criterion. 25 

13. Apparatus according to claim 12, In which the 
selection criterion is related to available image 
storage space. 

30 

14. Image processing apparatus comprising pro- 
cessing means and readable/writeable^memory 
means, in which the memory means includes 
image storage space and working space for 

said processing means, and there are provided 35 
image processing means - which are controlled 
in dependence upon the demarcation of space 
in said memory means. 
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@ An image processing apparatus for outputting 
image data to a printing unit (8) comprises input 
means (3) for inputting data from an external unit; 
image data generating means for generating pixel 
image data in accordance with the input data; mem- 
ory means (6) for storing the pixel image data; 
resolution converting means (7) for converting reso- 
lution of the pixel image data; and output means (8) 
for outputting the pixel image data whose resolution 
is converted by said resolution converting means 
(7). 

In the apparatus the image data generating 
means determines the resolution of the pixel image 
data when it is stored into the memory means (6) in 
accordance with a memory capacity of the memory 
means (6). 
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